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(54) ELECTROPHORESIS EQUIPMENT, ELECTRONIC PAPER USING THE SAME. ELECTRONIC BOOK USING 
ELECTRONIC PAPER, AND MANUFACTURING METHOD THEREFOR 
{57)Abstract: 

PROBLEM TO BE SOLVED: To realize electronic paper which is printable at a place where visited, and is carried 
conveniently. 

SOLUTION: On a flexible substrate, a display area 100 is formed, which consists of plural pixels, each of which being 
an electrophoretically dispersed liquid layer having an electrophoretically dispersed liquid, a capacitance element for 
storing the charge for holding the electrical polarization state of the electrophoretically dispersed liquid layer 10, and an 
organic transistor 12 for storing electric charges in a capacitance element 11 from the outside by being turned on. 
Moreover, in the periphery of the display area, driver regions 13, 14 are arranged, which select an arbitrary pixel in the 
display area 100 and turn on the transistor 1 2 of the pixel. Electronic paper is thus realized, by giving external signals 
to the driver areas 13, 14 and freely altering the display contents in the display area 100. 
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CLAIMS 
[Claim(s)] 

(Claim 1] The electrophoresis apparatus characterized by including the viewing area containing two or more pixels 
which have the electrophoresis dispersion-liquid layer containing electrophoresis dispersion liquid, a capacitative 
element for electric polarization maintenance of said electrophoresis dispersion-liquid layer, and the organic transistor 
that accumulates a charge in said capacitative element. 

[Claim 2] The electronic paper which is an electronic paper using an electrophoresis apparatus according to claim 1, 
and is characterized by forming said electrophoresis apparatus in the substrate which has flexibility. 
[Claim 3] The electronic paper characterized by including further the driver field which controls the drive of said organic 
transistor in an electronic paper according to claim 2. 

(Claim 4] Said electrophoresis dispersion-liquid layer is an electronic paper according to claim 2 or 3 characterized by 
being formed by carrying out two or more arrangement of the capsule by which said electrophoresis dispersion liquid 
were enclosed. 

[Claim 5] Said driver field is an electronic paper according to claim 3 or 4 characterized by being formed by sticking on 
the front face of the substrate which exfoliates and has said flexibility after forming as a thin film on other substrates. 
[Claim 6] The electronic paper according to daim 3 to 5 characterized by making it impress said external signal through 
said non-contact terminal, including further the non-contact terminal for inputting the external signal given to said driver 
field. 

[Claim 7] Said non-contact tenminal is an electronic paper according to claim 6 characterized by inputting said external 
signal through the MAG given to said through tube including a loop-formation coil and the through tube which 
penetrates the core of this loop-formation coil. 

[Claim 8] The Electronic Book characterized by inputting said external signal into said electronic paper by giving the 
MAG generated with said coil for control to said through tube including the cylindrical magnetic substance which 
penetrates said through tube prepared in the electronic paper according to claim 7, and the coil for control wound 
around said cylindrical magnetic substance. 

[Claim 9] Said cylindrical magnetic substance is an Electronic Book according to claim 8 characterized by forming a 
magnetic closed loop when it is constituted free [ closing motion ] by dividing in the interstitial segment, said cylindrical 
magnetic substance is closed in the condition that said cylindrical magnetic substance penetrated said through tube 
and it has equipped with said electronic paper. 

[Claim 10] The Electronic Book according to claim 8 or 9 characterized by transmitting and receiving said external 
signal through the MAG between said coils for control and said loop-formation coils. 
[Claim 1 1] The manufacture approach of the electronic paper characterized by including the step which fomis the 
transistor array by said organic transistor on the substrate which is the approach of manufacturing an electronic paper 
according to claim 2 to 7, and has said flexibility, the step which forms a septum in fields other than the formed 
transistor array in the shape of a frame, and the step which torms said electrophoresis dispersion-liquid layer in the 
interior of said frame. 

[Claim 12] The manufacture approach of the electronic paper according to claim 1 1 characterized by forming by 
arranging two or more capsules by which said electrophoresis dispersion liquid were enclosed in said electrophoresis 
dispersion-liquid layer. 

[Claim 13] The manufacture approach of the electronic paper according to claim 1 1 or 12 characterized by forming a 
septum in the shape of [ said ] a frame after connecting electrically said organic transistor field and said driver field, 
including further the step which sticks said driver field formed in fields other than said organic transistor field by 
exfoliating after forming as a thin film on other substrates. 

[Claim 14] It is the manufacture approach of the electronic paper which is the approach of manufacturing an electronic 
paper according to claim 2 to 7, and is characterized by performing formation of said organic transistor by the Inkjet 
method at least. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Electronic Book using an electrophoresis apparatus, the electronic 
paper using this, and an electronic paper and its manufacture approach for displaying the information on desired 
especially about the Electronic Book using an electrophoresis apparatus, the electronic paper which used this, and an 
electronic paper, and its manufacture approach. 
[0002] 

[Description of the Prior Art] When displaying the information outputted from a personal computer, it is common to use 
displays, such as CRT (Cathode Ray Tube) and a liquid crystal display. Moreover, the information currently displayed 
on those displays may be printed by a printer etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the mobile computer is being especially used in a going-out 
place etc., there is nothing by the environment which can be printed. And when there is no printer in a going-out place, 
there is no means to print and it is very inconvenient. By the way, the so-called Electronic Book using a liquid crystal 
display which is indicated by JP,5-265961,A etc. is known. However, although they can rewrite the contents of a 
display, thickness is large, and since they have weight, they are inconvenient to carrying. In order to use as an 
electronic paper or an Electronic Book, of course, it is also important for long duration maintenance of a display 
condition or the record to be carried out, and to excel in flexibility moreover. 

[0004] This invention is made in order to solve the fault of the conventional technique mentioned above, and it is being 
able to print the purpose also in a going-out place, and offering the Electronic Book using an electrophoresis apparatus 
convenient to carry, the electronic paper using this, and an electronic paper, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] The electrophoresis apparatus by claim 1 of this invention is characterized by 
including the viewing area containing two or more pixels which have the electrophoresis dispersion-liquid layer 
containing electrophoresis dispersion liquid, a capacitative element for electric polarization maintenance of said 
electrophoresis dispersion-liquid layer, and the organic transistor that accumulates a charge in said capacitative 
element. Thus, if constituted, it can print also in a going-out place, and is convenient to carry. 
[0006] The electronic paper by claim 2 of this invention is an electronic paper which used the electrophoresis 
apparatus according to claim 1 . and it is characterized by forming said electrophoresis apparatus in the substrate 
which has flexibility. By forming the viewing area by electrophoresis dispersion liquid in a flexible substrate, it is 
effective in the electronic paper which has flexibility being realizable. The active layer shall serve as an organic 
transistor with the organic material at least here. 

[0007] Moreover, the electronic paper by claim 3 of this invention is characterized by including further the driver field 
which controls the drive of said organic transistor in an electronic paper according to claim 2. It becomes unnecessary 
to prepare a driver circuit outside by establishing a driver field in an electronic paper. And the electronic paper by claim 
4 of this invention is characterized by forming said electi-ophoresis dispersion-liquid layer by carrying out two or more 
arrangement of the capsule by which said electrophoresis dispersion liquid were enclosed in an electronic paper 
according to claim 2 or 3. By using the electrophoresis dispersion liquid enclosed with the capsule, spreading of 
dispersion liquid becomes easy. 

[0008] Furthermore, the electronic paper by claim 5 of this invention is characterized by forming said driver field by 
sticking on the front face of the substrate which exfoliates and has said flexibility, after forming as a thin film on other 
substrates in the claim term 3 or an electronic paper given in four. By forming a driver field by such approach, a driver 
field can be easily arranged around a viewing area. 

[0009] The electronic paper by claim 6 of this invention is characterized by making it impress said external signal 
through said non-contact terminal in an electronic paper according to claim 3 to 5, including further the non-contact 
terminal for inputting the external signal given to said driver field. Since it is carrying out by the non-contact formula, the 
exposed terminal area cannot be needed but the dependability of an electronic paper and endurance can be raised. 
[0010] The electronic paper by claim 7 of this invention is characterized by said non-contact terminal inputting said 
extemal signal through the MAG given to said through tube including a loop-formation coil and the through tube which 
penetrates the core of this loop-formation coil in an electronic paper according to claim 6. Thus, if constituted, the 



electronic paper which can spell to a binder and can receive the signal about the contents of a display by the non- 
contact formula is realizable. 

[001 1] The Electronic Book by claim 8 of this invention is characterized by inputting said external signal into said 
electronic paper by giving the MAG generated with said coil for control to said through tube including the cylindrical 
magnetic substance which penetrates said through tube prepared in the electronic paper according to claim 7, and the 
coil for control wound around said cylindrical magnetic substance. Thus, if constituted, the signal about the contents of 
a display can be transmitted to the electronic paper spelled by the binder by the non-contact formula. 
[0012] The Electronic Book by claim 9 of this invention is characterized by said cylindrical magnetic substance forming 
a magnetic closed loop, when it is constituted free [ closing motion ] by dividing in the interstitial segment, said 
cylindrical magnetic substance is closed in the condition that said cylindrical magnetic substance penetrated said 
through tube and it has equipped with said electronic paper in an Electronic Book according to claim 8. By constituting 
a closed loop, though it is a non-contact type, a signal can be certainly transmitted to an electronic paper. 
[0013] The Electronic Book by claim 10 of this invention is characterized by transmitting and receiving said external 
signal through the MAG between said coils for control and said loop-fonnation coils in an Electronic Book according to 
claim 8 or 9. By performing signal transmission and reception through the MAG among coils, though it is a non-contact 
type, a signal can be certainly transmitted to an electronic paper. 

[0014] The manufacture approach of the electronic paper by claim 1 1 of this invention is an approach of manufacturing 
an electronic paper according to claim 2 to 7, and is characterized by including the step which forms the transistor 
array by said organic transistor on the substrate which has said flexibility, the step which forms a septum in fields other 
than the formed transistor array in the shape of a frame, and the step which forms said electrophoresis dispersion- 
liquid layer in the interior of said frame. By adopting such a manufacture approach, an electronic paper can be 
manufactured easily. 

[0015] Moreover, the manufacture approach of the electronic paper by claim 12 of this invention is characterized by 
forming said electrophoresis dispersion-liquid layer by arranging two or more capsules by which said electrophoresis 
dispersion liquid were enclosed in the manufacture approach according to claim 1 1. By using the electrophoresis 
dispersion liquid enclosed with the capsule, spreading of dispersion liquid becomes easy. Furthermore, the 
manufacture approach of the electronic paper by claim 13 of this invention In the manufacture approach according to 
claim 1 1 or 1 2 to fields other than said organic transistor field Including further the step which sticks said driver field 
formed by exfoliating after forming as a thin film on other substrates, after connecting electrically said organic transistor 
field and said driver field, it is characterized by forming a septum in the shape of [ said ] a frame. By forming a driver 
field by such approach, a driver field can be easily arranged around a viewing area. 

[0016] The manufacture approach of the electronic paper by claim 14 of this invention is an approach of manufacturing 
an electronic paper according to claim 2 to 7, and it is characterized by performing formation of said organic transistor 
by the ink jet method at least. If an organic transistor is formed by the ink jet method, an electronic paper can be 
manufactured without using equipment with a special vacuum chamber etc. 
[0017] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a drawing. 
In addition, other drawings and equivalent parts are shown by the same sign in each drawing referred to in the 
following explanation. Drawing 1 is the block diagram showing one gestalt of operation of the electronic paper by this 
invention, organic [ as for the electronic paper 1 by this operation gestalt / which comes to an-ange electrophoresis 
dispersion liquid and an organic transistor as shown in this drawing ] - it is the configuration of having established the 
scanning driver field 13 by TFT, and the data driver field 14 by TFT in the perimeter including the viewing area 100 
containing TFT (thin film transistor). The scanning driver field 13 is a field which gives the scanning signal for choosing 
the pixel of a viewing area 100. The data driver field 14 is a field which gives the data signal corresponding to the data 
which should be displayed by the pixel of a viewing area 100. If the driver circuit which has a function equivalent to the 
scanning driver field 1 3 and the data driver field 14 is established in the exterior of the electronic paper 1 , the 
electrophoresis apparatus which omitted the scanning driver field 13 and the data driver field 14 is realizable. If a driver 
field is established in the electronic paper 1 as shown in this drawing, it will become unnecessary to prepare a driver 
circuit outside. 

[0018] A viewing area 100 consists of two or more pixels for displaying a request. Each pixel is constituted including 
electrophoresis dispersion liquid 10, the capacitative element 11 for holding the electric polarization condition, and the 
organic transistor 12 for performing switching operation and accumulating a charge in a capacitative element 11. 
Moreover, in this drawing, it is constituted by the viewing area 100 including the scan line 130 for giving a scanning 
signal from the scanning driver field 13 to the gate of each organic transistor 12, the data line 140 for giving a data 
signal from the data driver field 1 4 to the source of each organic transistor 1 2, and the ground line 1 20 for giving a 
grand level to one electrode of a capacitative element 11. Here, a capacitative element 11 shall have capacity CS. 



Moreover, electrophoresis dispersion liquid 10 are expressed as a capacity CE equivalent all over drawing. 
[0019] The equal circuit of a viewing area 100 is shown in drawing 2 . Reference of this drawing gives the grand level 
to one electrode of a capacltative element 1 1 by the ground line 120 in drawing 1 . While constitutes the drain of a 
transistor 1 2 and the capacity CE of electrophoresis dispersion liquid 10 in the electrode of another side of a 
capacltative element 1 1 , and electrode 10b is connected to it. The electrical potential difference of predetermined level 
is impressed to electrode 10a of another side which constitutes the capacity CE of electrophoresis dispersion liquid 10. 
By changing the sense of the electrical potential difference impressed to electrophoresis dispersion liquid 10, two Icinds 
of polarization conditions by electrophoresis dispersion liquid 10 are realized, and a request is displayed so that it may 
mention later. 

[0020] In addition, although production of an organic transistor can be perfomed in a liquid phase process, it may be 
desirable to use the ink jet method. In this configuration, the transistor with which the scanning signal was given to the 
gate by the scan line 130 among each organic transistor 12 in a viewing area 100 is tumed on. And in the transistor 
turned on [ this ], a charge is accumulated in a capacitative element 1 1 through a transistor by the data signal given by 
the data line 140. At this time, electrophoresis dispersion liquid 10 shift to an electric polarization condition at 
coincidence. Even if a transistor is tumed off after that, the electric polarization condition of electrophoresis dispersion 
liquid 10 is maintained with the charge accumulated in the capacitative element 11. In this case, according to the signal 
level given with a data signal, an electric polarization condition is maintained so that the specific coloring matter 
components of electrophoresis dispersion liquid 10 may gather for either an electrode 10a side and the electrode 10b 
side. Therefore, the data corresponding to the contents of the data signal to give will be displayed by the viewing area 
100. 

[0021] Here, it is necessary to give power and data from the exterior to the driver field 14 which outputs the driver field 
13 and data signal which output a scanning signal. In that case, it may be made to supply power etc. to the scanning 
driver field 13 and the data driver field 14 which give a signal to a viewing area 100 through the external terminal which 
contacts electrically as shown in drawing 3 . and power etc. may be supplied by non-contact through an extemal non- 
contact-type terminal as shown in drawing 4 . 

[0022] What is necessary is to connect the end of the external signal lines 13a and 14a to the scanning driver field 13 
and the data driver field 14 in the case of drawing 3 , to connect with the extemal terminal (not shown) in which the 
other end was prepared on the electronic paper front face, and just to supply power etc. by the external circuit which 
contacts the extemal terminal electrically. Moreover, what is necessary is to form the integrated circuit 150 which 
contains a non-contact terminal etc, in the case of drawing 4 in the electronic paper front face, and just to supply power 
etc to this integrated circuit 150 by non-contact from the exterior. For example, the technique of the data 
communication in a non-contact IC card system which is indicated by JP,2000-242739.A, and an electric power supply 
is applicable. 

[0023] The cross-section structure for 1 pixel of viewing-area 100 part is shown in drawing 5 . As shown in this drawing 
the viewing-area part of an electronic paper A substrate 43 and the organic transistor 12 formed on this substrate 43, 
The electrode 36 by ITO (indium tin oxide), It is constituted including the VIA hole 37 which connects an organic 
transistor 12 and an electrode 36, the resin layer 35 formed on these, the electrophoresis dispersion-liquid layer 33, the 
electrode 32 by ITO formed on it. and the PET film 31 . In addition, the resin layer 35 can be used as a capacitative 
element by choosing the ingredient of the resin layer 35 suitably. When the resin layer 35 does not have the function 
as a capacitative element, a capacitative element can also be prepared in the location electrically connected to 
juxtaposition or a serial to the electrophoresis dispersion-liquid layer 33. 

[0024] As for the electrophoresis dispersion-liquid layer 33, much microcapsule 33a with which electrophoresis 
dispersion liquid were enclosed is arranged. By using the electrophoresis dispersion liquid enclosed with the capsule, 
spreading of dispersion liquid becomes easy. It is desirable that the liquid phase dispersion medium and the 
electrophoresis particle currently distributed in this liquid phase dispersion medium are enclosed in this microcapsule 
33a. And as for a liquid phase dispersion medium and an electrophoresis particle, it is desirable that mutually different 
coloring is made. 

[0025] The electrophoresis dispersion liquid in microcapsule 33a will be in two kinds of electric polarization conditions 
according to the impression direction of an electrical potential difference. This is explained with reference to drawing 6 . 
In drawing 6 . the electric polarization condition about one microcapsule is shown typically. In this drawing (a), the 
electrophoresis dispersion liquid 50 in microcapsule 33a exist between an electrode 34 and a transparent electrode 32. 
Electrophoresis dispersion liquid 50 consist of a liquid phase dispersion medium 6 and an electrophoresis particle 5 
currently distributed in this liquid phase dispersion medium 6. The coloring from which the liquid phase dispersion 
medium 6 and the electrophoresis particle 5 differ mutually shall be made. 

[0026] And the voltage sources 9a and 9b for impressing the electrical potential difference of hard flow mutually are 
connected through the switch 8. That is, an electrode 32 is connected to the end of voltage sources 9a and 9b, and the 



electrode 34 is connected to the other end of voltage sources 9a and 9b through the switch 8. If such connection is 
made, the direction of the electrical potential difference impressed by the change of a switch 8 is changeable. By 
changing the direction of the electrical potential difference to impress, polarization of the electrophoresis dispersion 
liquid can be carried out. and a request can be displayed. That is, the electrophoresis particle 5 can be brought 
together in the transparent electrode 32 side near a watcher by impressing the electrical potential difference by voltage 
source 9a as shown in this drawing (b). In this condition, a watcher will look at the color of the electrophoresis particle 5. 
On the other hand, the electrophoresis particle 5 can be brought together in the electrode 34 side far from a watcher by 
impressing the electrical potential difference by voltage source 9b as shown in this drawing (c). In this condition, a 
watcher will look at the color of the liquid phase dispersion medium 6. 

[0027] Thus, since two kinds of colors corresponding to the direction which impresses an electrical potential difference 
by carrying out the electric polarization of the electrophoresis dispersion liquid 50 in a microcapsule can be displayed, if 
the configuration shown in this drawing is arranged to all pixels, the electronic paper which adopted the electrophoresis 
display technique is realizable. Return and an organic transistor 12 are constituted by drawing 5 including the gate 42, 
the insulator layer 41, the source 39 and a drain 40, and the semi-conductor layer 38. 

[0028] Here, the cross-section structure of an organic transistor is explained with reference to drawing 7 . The organic 
transistor is constituted including the gate 42 formed on the substrate 43, the gate dielectric film 41 formed on this gate 
42, the source 39 and the drain 40 which were formed on gate dielectric film 41 and a substrate 43, and the semi- 
conductor layer 38 for forming a channel field as shown in this drawing. 

[0029] In this configuration, the boron silicic-acid glass (for example, 7059 glass of Coming, Inc.) for PET (polyethylene 
terephthalate) and liquid crystal displays is used for a substrate 43. In using a glass substrate, it **** and dries organic 
silane (OST:octadecyltrichlorosilane) 2% in the solution melted into hexadecane liquid. It is under a vacuum and 
reduced pressure, and in using a PET substrate, it exposes to the steam of OST. 

[0030] The semi-conductor layer 38 creates pentacene by DEPORETO0.5A [ vacuum heat vacuum evaporationo, the 
substrate temperature of 60 degrees C, and ]/sec. Pentacene raises purity by the heat gradient vacuum sublimating 
method beforehand. High mobility is realizable by making it a high grade with low substrate temperature and a low 
vacuum evaporationo rate. The semi-conductor layer 38 is formed using pentacene. The gate 42 uses nickel for the 
quality of the material, and creates it by the ion beam spatter method. You may create by the photolithography method. 
[0031] Gate dielectric film 41 makes substrate temperature 80 degrees C in order to reduce stress using silicon oxide 
(Si02). You may create by the photolithography method. The source 39 and a drain 40 use palladium for the quality of 
the material, and create it by the ion beam spatter method. You may create by the photolithography method. In order to 
raise mobility, surface treatment is performed to gate dielectric film 41 . 

[0032] The property of the transistor created as mentioned above is as follows. That is, when a PET substrate is used, 
it is gate width / gate length =240 / 44 micrometers, electric field effect mobility mueff=1 .1cm2A/s. and Vth=2V. 
Moreover, when a glass substrate is used, gate width / gate length =500 / 5 micrometers, electric field effect mobility 
mueff=1.7cm2/Vs, Vth=10V, and S value are 0.9 V/decade and an On/Off ratio. 103, current value A/micron of 
2.5micro gate It Is width. 

[0033] In addition, about an organic transistor, it is David. It is indicated by "High-Mobility and Low Voltage Organic 
Thin Film reference Transistors" IEDM99-11119991EEE by J.Gundlach and others. Next, the manufacture process of 
an electronic paper of having the above-mentioned viewing area is explained with reference to drawing 8 (a) - (g). The 
organic TFT array 400 constituted by the organic transistor first mentioned above to the substrate 43 is formed as 
shown in this drawing (a). The electrode 401 in drawing is an electrode of the organic TFT array 400. Next, SUFTLA- 
TFT403 is imprinted so that it may become the same layer as the organic TFT array 400, as shown in this drawing (b). 
And between the electrode 401 of the organic TFT array 400 and the electrodes 402 of SUFTLA-TFT403 is connected 
with wiring 404 as shown in this drawing (c). This wiring 404 is formed by the ink jet method or the photolithography 
method. 

[0034] Here, "SUFTLA" makes the thin film formed on the substrate exfoliate in laser radiation etc., and means the 
technique of sticking this thin film made exfoliating on other substrate flront faces. By adopting this technique, a driver 
field can be easily arranged around a viewing area. "SUFTLA-TFT" means the thin film transistor manufactured using 
"SUFTLA." This '•SUFTIJ\'' is S.Utsunomiya reference "Low Temperature Poly-Si TFTs - Plastic Substrate Using 
Surface Free Technology by Laser Ablation/Annealing" SID. 00 It is indicated by DIGEST. In addition, above "SUFTLA" 
is a trademark. 

[0035] The passivation layer 405 is formed as shown in this drawing (d). Organic insulators, such as silicon oxide 
(Si02) or polyimide, are used for this passivation layer 405. Then, the resin layer 406 is applied in the shape of a ft-ame, 
and a septum is formed as shown in this drawing (e). Furthermore, electrophoresis dispersion liquid 407 are applied to 
the interior of the frame by the resin layer 406 as shown in this drawing (f). Finally, the ITO sheet 408 is laminated as 
shown in this drawing (g). 



[0036] By passing through the above manufacture process, the electronic paper of the planar structure shown in 
drawing 1 is obtained. In the above manufacture process, an electronic paper can be manufactured using the ink jet 
method etc., without using equipment with a special vacuum chamber etc., since the organic transistor etc. is used. 
Since equipment with a special vacuum chamber etc. is not used, a manufacturing cost can be held down and an 
electronic paper can be manufactured cheaply. 

[0037] In about about 0.1-0.2mm, the thickness of an electrophoresis dispersion-liquid layer of the thickness of the 
whole electronic paper manufactured as mentioned above is about 30-50 micrometers. Therefore, an electronic paper 
can rewrite the contents of printing (the contents of a display) two or more times, without using a printer etc. while 
being able to treat it like paper. In a mobile computer etc., the terminal for giving power etc. is prepared for the external 
terminal and integrated circuit 150 which were mentioned above, and if an electronic paper is connected to the terminal, 
the contents which should be displayed on an electronic paper can be rewritten freely. 
[0038] Moreover, if it is a common display, it must rewrite 60 times in 1 second, but since what is necessary is just to 
rewrite by very little frequency (for it to be about 1 time in 1 minute) in the case of an electronic paper, there is a merit 
that the time amount required in order to rewrite is also short, and ends. Since the electronic paper of this invention can 
rewrite the contents of a display two or more times, it can be used instead of paper and can promote recycle activities. 
[0039] The contents of a display of an electronic paper (that is, polarization condition of electrophoresis dispersion 
liquid) are maintained with the charge accumulated in the capacitative element prepared for every pixel as mentioned 
above. This capacitative element can be arranged so that it may connect with juxtaposition or a serial electrically to an 
electrophoresis dispersion-liquid layer. Although dielectric materials can be used as a capacitative element, a 
ferroelectric ingredient may be effective for holding the polarization condition of an electrophoresis dispersion-liquid 
layer for a long time. 

[0040] The example of use of the electronic paper created as mentioned above is shown in drawing 9 . The electronic 
paper 1 has two or more extemal terminals 2 as shown in this drawing (a). By contacting electrically the external circuit 
which is not illustrated for these extemal terminal 2, data and the required power source about the contents which 
should be displayed on a viewing area 100 are supplied. In this drawing (a), the alphabetic character of "being 
incorporated company to ** in a Japanese alphabet", and graphic forms, such as a square and a round shape, are 
displayed on the viewing area 100. Moreover, the electronic paper 1 may be made into the format of 2 Thu chip boxes 
as shown in this drawing (b). contacting electrically the extemal circuit which is not illustrated for the extemal terminal 2 
in the case of this drawing (b) - viewing areas 100a and 100b data and the required power source about the 
contents which should boil, respectively and should be displayed are supplied. 

[0041] The electronic paper of this invention can still be applied to an Electronic Book. That is, a binder mold Electronic 
Book is realizable by filing the electronic paper 1 of two or more sheets with the binder which is a case. The 
appearance of a binder mold Electronic Book is shown in drawing 10 (a). In this drawing, the electronic paper 1 filed 
two or more sheets is filed by the binder 3 which is a case. In this case, in each filed electronic paper 1 , through tubes 
30a and 30b are formed, and it pierces through these through tubes 30a and 30b with the cylindrical magnetic 
substance 4a and 4b prepared in the binder 3. Both ends are attached in the binder 3 and the cylindrical magnetic 
substance 4a and 4b may have the structure where the interstitial segment can be divided. Where this Interstitial 
segment is divided, the desorption of the electronic paper 1 becomes free from a binder 3. That is, in the interstitial 
segment currently divided, closing motion of the cylindrical magnetic substance 4a and 4b can be enabled, and it can 
also be constituted so that a magnetic closed loop may be formed at the time of wearing of the electronic paper 1 . 
[0042] The binder 3 is constituted by the coils 3a and 3b for control prepared corresponding to the cylindrical magnetic 
substance 4a and 4b. and the coils 3a and 3b for these control including 3d of the CPU sections for controlling 
amplifier section 3c for passing a current, and this amplifier section 3c as shown in this drawing (b). The electronic 
paper 1 has a viewing area 100 and the through tubes 30a and 30b prepared in the location corresponding to the 
cylindrical magnetic substance 4a and 4b which is locations other than this viewing-area 100. and was mentioned 
above as shown in this drawing (c). The more detailed configuration of the electronic paper 1 is shown in this drawing 
(d). The loop-formation coils 31a and 31b were built in the perimeter of through tubes 30a and 30b, and the through 
tube has penetrated the core of these loop-formations coil as shown in this drawing. Amplifier section 150a is 
connected to these loop-formations coils 31a and 31b, and the current produced in the loop-formation coils 31a and 
31b is given to amplifier section 150a. Amplifier section 150a gives the data about the contents which should be 
displayed etc. to the non-contact data communication integrated circuit 150. An integrated circuit 1 50 carries out drive 
control of the scanning driver field 13 and the data driver field 14. Thereby, desired data are displayed on a viewing 
area 100. 

[0043] As mentioned above, the electronic paper 1 of this example has the non-contact terminal which consists of loop- 
formation coils 31a and 31b and through tubes 30a and 30b which penetrate that core, and receives transmission and 
reception of a signal, and supply of power through this non-contact terminal. Although the number of a loop-formation 



coil and a through tube is two pieces in the case where it is shown in this drawing, it will be satisfactory if one or more 
are prepared. 

[0044] On the other hand, the cylindrical magnetic substance 4a and 4b con-esponding to the through tubes 30a and 

30b of the electronic paper 1 is formed, and it is perusal and can-iable on a binder 3 side by making through tubes 30a 
and 30b penetrate with these cylindrical magnetic substance 4a and 4b. The signal between electric supply and both is 
transmitted [ since the coils 3a and 3b for control are wound around the cylindrical magnetic substance 4a and 4b ] 
from a case and received through the MAG to an electronic paper by using the electromagnetic induction between the 
loop-formation coil of each electronic paper filed, and the control coil of a case. Such non-contact electric supply and 
signal transmission and reception can apply the technique currently indicated by JP,11-039440,A. By including a 
specific ID code (identification code) in the signal transmitted and received, only the electronic paper of the request of 
two or more electronic papers filed can be chosen, and the contents can also be rewritten. 
[0045] In such a binder mold Electronic Book, it is effective in the ability to perform printing, perusal, conveyance, etc., 
canning out desorption of two or more electronic papers suitably. Moreover, since electric supply and signal 
transmission and reception are performed by the non-contact formula, it is effective in the ability to offer the binder 
mold Electronic Book which did not need the exposed terminal area for an electronic paper and the Electronic Book 
case section, therefore was excellent in dependability and endurance. 
[0046] This invention can take the following modes further about the publication of a claim. 
(1) Said driver field is an electronic paper according to claim 3 characterized by including the scanning driver field 
which gives the scanning signal for choosing said pixel, and the data driver field which gives the data signal 
corresponding to the data which should be displayed by said pixel. 

[0047] (2) The electronic paper according to claim 3 to 5 characterized by making it impress said external signal 
through this terminal, including further the electric contact terminal for inputting the external signal given to said driver 
field, 

(3) The electronic paper according to claim 2 to 7 characterized by including further the ferroelectric layer for holding 

said electric polarization condition. 

[0048] 

[Effect of the Invention] As explained above, by forming the viewing area by electrophoresis dispersion liquid in a 
flexible substrate, this invention can be printed also in a going-out place, and is effective in an electronic paper 
convenient to carry being realizable. By using the electrophoresis dispersion liquid enclosed with the capsule, it is 
effective in spreading of dispersion liquid becoming easy. After forming as a thin film on other substrates, the 
effectiveness that a driver field can be arranged easily is in the perimeter of a viewing area by forming a driver field by 
sticking on the front face of the substrate which exfoliates and has flexibility. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the flat-surface configuration of the electronic paper by this invention. 
[Drawing 21 It is drawing showing the configuration of the viewing area in drawing 1 , 

[Drawing 31 It is drawing showing an example of the configuration for giving power and data on an electronic paper. 

[Drawing 41 It is drawing showing other examples of the configuration for giving power and data on an electronic paper. 

[Drawing 51 It is drawing showing the cross-section structure of the viewing area of an electronic paper. 

[Drawing 61 It is drawing showing the display principle of an electronic paper. 

[Drawing 71 It is drawing showing the cross-section structure of an organic transistor. 

[Drawing 8] It is process drawing showing the manufacture process of an electronic paper. 

[Drawing 91 It is drawing showing the example of use of an electronic paper. 

(Drawing 10] It is drawing showing a binder mold Electronic Book. 

[Description of Notations] 

1 Electronic Paper 

2 External Terminal 

3 Binder 

3a, 3b Coil for control 
3c Amplifier section 
3d The CPU section 



4a, 4b Cylindrical magnetic substance 

5 Electrophoresis Particle 

6 Liquid Phase Dispersion Mediunfi 
8 Switch 

9a, 9b Voltage source 

10 Electrophoresis Dispersion Liquid 

11 Capacitative Element 

12 Organic Transistor 

13 Scanning Driver Field 

14 Data Driver Field 
30a, 30b Through tube 
31a, 31b Loop-fonmation coil 

31 PET Film 

32 36 Electrode 

33 Electrophoresis Dispersion-Liquid Layer 
35 Resin Layer 

37 VIA Hole 

38 Semi-conductor Layer 

39 Source 

40 Drain 

41 Insulator Layer 

42 Gate 

43 Substrate 

50 Electrophoresis Dispersion Liquid 
100 Viewing Area 
120 Ground Line 
130 Scan Line 
140 Data Line 

150 Non-contact Data Communication Integrated Circuit 
150a Amplifier section 
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im^ms) ii5R«2iB«oi?'^-/Nncfci>T^ T* 

oT?B^* txfcC i:«1tai:-r«il5R«2Xtt 3 E«0 

tLXmf&Ltc^. S»J!8tLTflglBRr^14«=tf*S«© 
affilcftSWf -5 d <!: ic J: oTfKfig* n/fcC i:=&1«8li:-r 
«if 3 X(i 4 iBttcDH^"^-/ \', 

r -Sit 3?ia 3 ~ 5 (oi^ttimctiWKom'f-^-i <<. 

[ii^JI7] B5iB?f«ttiS^^B. ;l/-:^3-f/Ui:s c 
IBMjIJUc ^ «aj««^> L T MIB^I-SPffl^* A^r 5 

Tl^5ijfB«a?L««ji-r5^«5S14i*t. B9i3^«« 

'r;UcJ:oT«4*1*5KS«B?fB«a?Llc4^SCi: 
MfBi1-gPfl^^Mf3^?^-/\HcA^-r5c:<!: 

mmj^9] B^iB^i«lia1t^t:^*■?■©4'lSSP^f^c^5t^T 

ii-zr^mmtic t «?tss t r sw^js 8 iBeroa? 

(if^R^ioi Bui3*Jiaiffl=i'f;utB(ilB^u-:'"3'f/i/ 
taim-vm^^if LTB5i351-gPfi^fl>jiSSfi«f75 C <!: 

1 1 ] nmm 2 ~ 7 roi^-rtvftnciBKoi? 

^-/\"«S<jfr-57?;^T*$^T> StJiBRj^^^erSB 
«±JcS9IBW«lh5V5?X^'tCj:« h5>5J'X^7U'r 

giilsropggPlCBuiBlimj^ii^iijSS^J^^iEr 5Xx ^ 



IH^SI 2] B9iBli^;*i(l5JI!lj«^^- BuiBlMi* 

MfB^^lh^Vv/'T.^^SEtMiaK^'I'/^TSaEt^ 
SSWlcfe^L/c^lctulBSIMittlcllS^^fiKr* d i: 

[if 1 4 ] 2 ~ 7 Ol^•f tl!t)SCf 3«<D^? 

[000 1] 

(00021 

Ifffi^S/T^fSJi^v CRT (Cathode Ray Tube) -^jffi 
[0003] 

taT\ 5-26596 1 ^tiilBtCEI8* tlT 

[0 0 0 4] *SRg«±KELft:«£3RatB<7)5Cj?.^»y{-r 
[000 5] 
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[0 0 0 6] :^^m(om^mnz^^m¥^->^it. m 

[0 0 0 7] Sfc. *3«Rl(DH3?JS3tcJ:5ffi^-'^-/\' 

2 X« 3 IBSOll^^'^-/ \'ltfct^T. 8uiBl«»j!» 
6'««aBB«?tl5 C t fc * oTf^BK* *i/c C <!: ^^^t 
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fi^^B0iBm?'<-/\°lcA:^-r5c:i:^!|tSi;<!:-r«>o C 

So 
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^□'r;Ui:H5IB/U-^3'f/l/<»:fl)P5TKM«^J-LTMfB 

[0 0 14] *5SB^©il^«l 1 lcd:*m?-'^-/<fl)» 
ji7^-^»*> ||^lS2~7©C>rtl6HcIBe<0S^^'^-/t 
«»|jg-r**jiT»oT, B9SBpr«14^=&-r«S<g±H: 
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l^8l5tCBiJIBa«>7l<l!i5^»j«SSfefi£-rs;^x'V 7t^^ 

[0 0 1 51 *fJW<Dil^Jai 2lcd:5tt?'<- 
/\-<DS!<ji:^-^«. IIJR«1 1 (ctBtt<ciaii35-SlJ:*5i.^ 
T. i5BBl^i*»l»i)f;S/itts BuiBimj*S)»»j««<t* 

xi^titcijy-biv^nLmimtictit^^xBmti 

etc. *SIW®lia?]S1 3lc<i:«fl?'^-K©8it^J* 

ffi^ai 1X1*1 2^clBeros^)i:*^6^c^^l^T^ M 

IB^«lh7>->X^««i.X^a)^^lc. ffi©S«±lcS 
Ki: LTJ^fi£L/c^s laJSILTmfiK^n/cSulB K^-f/N* 

[0 0 16] *SW<DS?R«1 41CJ:51^'<-/\°<DS< 
JiT^JSf*. W^S 2 ~ 7 <Ot^-rn6HCl3«<Oli^ '^-Z < 
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(4) 



?fBI2 0_0 2-1 69 1 90 



[00 17] 

(thin film t r a n s i s t o r ) 
tsU^m 1 0 0 ^-OJiHlCT F TtC,fc«X+ 

•\'>K-7'f/^?a^1 3StfTFTlC,t5x— K^-f/^ 

[0 0 18] S/T^fiisEi 0 ott. muomm^'iiotcist) 

Tt''*. I^IHlCiSl^T. a/Tx^Sl OOlcl*. X 
^^-WK^-r/^^feEl 3)b^e#^«lh5>v'7.^ 1 2W 

'(y^30ts x-^K5-f/^««1 4*^6#%«lh5 

yS;X^» 1 20V-Xtc5ttLTx-'5'fi^«^^5/c4{) 

wx-^i^-rvi 4 0i:. ga^^i 10)— *(Diffi(c 

¥\y^i\^^^7i.^tztb<0<f=py K^-fV 1 2 Oi: 

cs^#-r%t)<Di:-r5, tfc. «mi3ci)$jii-;R 1 0 
[0 0 19] «/T^fiJsEi 0 Q<ommmn,tm2\z7j<^K\. 

2 0li:J:oTg«^Ti 1<0— *0^ffil!:'?"7VKU'< 

h^vi^x^ 1 2<o\^\^-(yt. o© 
5, imi*ii)»tii5Si 0(D§acE««fi2t-5ftfi^a)m 

Si OalCtt. m^<DU'<iKD^E«<EPJiatr*l5, ^ 
■r5J:3t!:, l^;*»)»Sl-;Si OlcEnftp-T^lEOlR]? 
^S^5c:itcJ:^Tx m^i*S)«ajSl 0tcJ:5 2« 

[0 0 2 01 !S:fc\ mmv^yV7.^<r)^^. afflr 



S'vSJai 0 04'<OSW«h7Vv'X^'1 2©7«x ^+ 
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>1 4 0tcJ:oT4?l6ti/i:x-^'€^tcJ:yv h^V 
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(Indium tin o x i d e) JCct^HfilS 6 
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C tic J: y WUH 3 5 «SSiR?i: LXmi^^CtH^T 
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[0 0 3 3] *3b\ ^l^h=7>97.^lt-0l>Tit. Da 
vid J. Gund I achetcJ;^3tiK TH I gh 
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^/^mm^mmt^ztt^Ti^^o tsuftla-t 

FTJ rsUFTLAj «:fJffiUTS{SLfc»© 

i'7>i^7.9^l^'7o Z<0 rsUFTLAj it. S. U 
t s u n om i y aSnK TL ow Temperatu 
re Poly-Si TFTs on Plasti 
c Substrate Using Surface 
Free Technology by Laser 
A b I a t i o n/A n n e a I i n gj S I D 0 
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u F T L Aj itmmv&^o 

[0 0 3 5] 1^0 (d) (C5^?tlTl^%<i:3lc. /i-yi/ 
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5, I^H (c) lC/Tx3'tlTt>i.<*:-5(c. IT-'^-ZN*! 

T\ i)"^. ±iEL/i:<$«BS1ti*4a, AblcmfStt 
lI»cKlt5nfclta?L3 0 a , 3 0b t^^LTt^S. 

1^0 (d) icli, m?^-/\'1CDJ:yi¥ia^^fi£ft^m^ 

3 0 b<0JSiBtCtt;l'-::^3-</U3 1 a, 3 1 bS^rtSxT 

5. cne/u-^^^'T^us 1 a, 3 1 btctiyvygpi 

5 0 a6'«l«ig|?tlTfcy. ;l/-7a-r/U3 la. 3 1b 
ftiJlNT^U5^3ilfl«7V:'Sll1 5 0alc^;^.6tl5. 

7yym^ 50 ait. mTfit^'^i^mtmt^'f-'S'^ 
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